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derivatives have been prepared (ref. 3) . However, no synthesis for its 4-thio analogue, 4-thio-D-ribono-1,4-lactone, has been reported. This together with the fact that previous attempts to prepare sugar thiolactones from aldonic acids were not satisfactory, prompted us to develop a general procedure for the synthesis of aldopentono-1 ,4-thiolactones.
4-Thio-D-ribono-1P-lactone was our fist target, and L-lyxono-1 ,Clactone was selected as the chiral template, since the replacement of a HO group by thiol usually takes place with inversion of the configuration of the carbon involved. As this lactone is not commercial, D-gulono-1,4-lactone u), which has the same stereochemistry for all the ring stereocenters as lyxonolactone, was employed as starting material.
Acetonation of 1 with acetone in the presence of sulfuric acid gave the diacetonide 2, which was selectively hydrolyzed with aqueous acetic acid to the 2,3-O-monoisopropylidene derivative 9. The glycol system was oxidized with sodium periodate to give the aldehyde 4, which was in equilibrium with the hydrated form, according to the NMR spectra. Chemoselective reduction of the aldehyde function with sodium cyanoborohydride (pH 4) led to the 2,3-O-isopropylidene-~-lyxono-1,4-1actone (5) in 60% yield from 1.
The free hydroxyl group of 5 reacted with p-tolylsulfonyl chloride affording the tosylate 4 in 78% yield. Treatment of compound 6 with sodium methoxide in methanol produces the opening of the lactone ring by methanolysis, and the resulting alkoxide at C-4 promotes the nucleophilic displacement of the tosyloxy group at C-5 to give the oxirane derivative 2. Replacement of the epoxide oxygen atom by sulfur was achieved by reaction of Z with thiourea, which led to the thiirane derivative 8 having inverted configuration (D-ribo) at C-4. Regioselective opening of the thiirane ring, and simultaneous thiolactonization took place when & was refluxed with a solution of potassium acetate in a 1:l mixture of acetic acid and DMF. The 622 0. VARELA formation of the thiolactone ring of 9 was evident from the 13C NMR spectrum, which showed the thiolactone carbonyl signal at 6 > 200, and the resonance of C-4 (bonded to sulfur) at cu 47 ppm. Hydrolysis of the acetate and isopropylidene groups of 9 with 2% hydrochloric acid, afforded the free, crystalline 4-thio-D-ribono-l,4-lactone (10) 
HO OH
The C-4 of aldonolactones is frequently employed for asymmetric induction in chiral synthesis. Therefore, a sugar thiolactone, as for example 4-thio-~-lyxono-1 ,4-lactone (U), having inverted configuration at C-4 with respect to that of 10, will be an useful chiral building block. The thiolactone U was synthesized by a sequence analogous to the one employed for 10. In this case, the starting material was the 2,3-0-isopropylidene-5-0-tosyl-D-ribono-1 ,Clactone (U). The oxirane and thiirane derivatives 12: and 12 were intermediates in the synthetic route, as before. Thiolactonization of 13, followed by removal of the protecting groups, afforded the crystalline 4-thio-L-lyxono-1,4-1actone (14) in 32% overall yield from D-ribonolactone
Although the conformation of aldonolactones in solution and in the crystalline state, have been intensively studied, no reports were found on the conformational analysis of aldonothiolactones. For this reason, the conformation of compound 14 was studied by means of NMR spectroscopy and by X-ray crystallography of a single crystal. For conformational assignments in solution homonuclear (J~H, l~) and heteronuclear (&,l3C) coupling constants were employed. The latter were directly measured from a 2D-spectrum using the HETLOC pulse sequence, which does not require 13C isotopic enrichment. These experiments showed that the thiolactone ring of 14 adopts preferentially the E3 (L) conformation, both in solution as well as in the solid state (ref. Compound was considered a suitable precursor of 4-thio-2-butenolides like 6. In order to acomplish the deoxygenation and unsaturation of lo, its primary hydroxyl group was protected as the rertbutyldiphenylsilyl derivative (15) .
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Many procedures have been reported for the conversion of a diol into an alkene, and we tried first the 
The stereocenter located in the lateral chain of furanones 19 was employed for inducing asymmetry. Thus, the stereocontrolled hydrogenation of 19 gave chiral dideoxylactones, which were appropriate precursors of optically pure 1,3-polyols. In recent years, a number of strategies have been described for the synthesis of extended 1,3-polyol chains (ref. 14). This kind of polyols are found, in varied stereochemical arrays, as constituents of polyene macrolide antibiotics, such as amphotericin, mycoticin, roxaticin and roflamycoin. We described a carbohydrate approach for the synthesis of polyol fragments found in those antibiotics, starting from f i -E , Z (ref. The observed diastereofacial selectivity was explained assuming that hydrogenation of the furanones f i -E and 19-2 takes place under conformational control. The large J values observed for the allylic and vinylic protons indicated an anti relationship, and a conformation having the C-H bond eclipsing the exocyclic double bond. If this conformational preference is reflected in the transition state, the stereochemistry of the major product arises from the approach of hydrogen from the face which is opposite to that containing the allylic benzoyloxy group. This result is in good agreement with the Kishi's empirical rule on osmilation of allylic systems. As previously reported for other 2-enonolactones (ref. 16 ), the hydrogenation of the endocyclic double bond was also diastereoselective. In this case, the sterical hindrance of the lateral chain at, C-4 induces the addition of hydrogen form the opposite side, affording the deoxylactone having a threo relationship for the sustituents at C-2 and C-4. On the other hand, we have employed unsaturated aldonolactones as precursors of hydroxy amino acids. The synthesis of these compounds constitutes an area of intensive current research because of the varied biological activities displayed by hydroxy amino acids, mainly as enzyme inhibitors and antimetabolites. Also, they occur naturally in free form like in fruits, seeds, microorganisms, etc., or combined, taking part of large molecules, such as peptides and antibiotics (ref. The synthetic strategy for the construction of the piperidine ring involved the nucleophilic displacement of the conveniently substituted HO-6 by the amino function at C-2. This group was protected as the carbobenzoxy derivative, prior to the conversion of HO-6 into a good leaving group by sulfonylation. The mesylate was obtained in 54% yield from %. Removal of the carbobenzoxy protecting group by 626 0. VARELA hydrogenolysis, followed by alkaline treatment, led to the free amino acid 3, which was purified through a column of Dowex 50 W (H+) resin, and isolated as its hydrochloride derivative (ref. The cis-4-hydroxypipecolic acid was prepared in an overall yield > 20%, by means of a short and completely diastereoselective synthesis. However, the product obtained was racemic. In order to overcome this inconvenience, an enantioselective synthesis of % is currently in progress in our laboratory. The previously 
